Reply to Attn of:

National Aeronautics and
Space Administration

Headquariers
Washington, DC 20546-0001

July 10, 2007
SMD/Heliophysics Division

TO: Goddard Space Flight Center
Attn: 100/Director

FROM: | Associate Administrator for Science Mission Directorate

SUBJECT: Approval of the Reclassification of Small Explorer (SMEX) Mission

Based on the Explorer Program Office’s presentation on June 8, 2007, to the
Science Mission Directorate (SMD) Program Management Council, | approve the
reclassification of Class C to a tailored Class D mission for SMEX missions. The
SMEX Announcement of Opportunity (AO) wording will reflect SMD’s decision to
change the classification of the SMEX missions.

We appreciate the efforts of the Explorer Program Office in putting together a
recommendation for reclassification of all future SMEX missions. We look
forward to implementing the proposed reclassification to tailored Class D for the
Directorate’s upcoming release of the SMEX AO.

| have enclosed a copy of the minutes and presentation. If you have any
questions, please call Mr. Willis Jenkins at 202-358-1285.

S
S. Alan Stern

2 Enclosures
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Mr. Todd May

Dr. John Mather
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Mr. Willis Jenkins
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Dr. James Green
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e Mr. Patrick Martin
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NASA Headquarters

SMEX Mission Classification Recommendation

Attendees
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Mr. Roy Maizel
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Mr. Rick Howard
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Science Mission Directorate Program Management Council Meeting

NASA Headquarters
June 8, 2007

Meeting Minutes

Purpose: Re-classification of Class C to tailored Class D for the Small Explorer
: ' (SMEX) class missions '

Time: 1400-1530

Location: MIC 3, NASA HQ

Alan Stern

Associate Administrator for the Science Mission Directorate (SMD)

Program Management Council Chair

Todd May

Deputy Associate Administrator for Programs, Science Mission
Directorate (SMD)

Program Management Council Members

Chuck Gay
Rick Howard
Stan Wojnar
Roy Maizel
Ken Ledbetter
Paul Hertz

Ex-Officio Members:

G.S. Krishnan
I.D. Kelley

Senior Attendees

Willis Jenkins
Hashima Hasan

. Presenter:

James Watzin

Representing the Director, Heliophysics Division (SMD)
Representing the Director, Astrophysics Division (SMD)
Representing the Director, Planetary Science Division (SMD)
Director, Management & Policy Division (SMD)

Chief Engineer for Science (SMD)

Science Advisor for Science Process and Ethics, Science Mission
Directorate (SMD)

Representing the Chief Engineer’s Office
Representing the AAA Launch Vehicles, Operations Mission Directorate

Explorer Program Executive, Heliophysics Division
Explorer Program Science, Astrophysics Division

Explorer Program Manager, GSFC



Other Attendees:

Joe Dezio Explorers Program Office, GSFC
Gary Rawitscher Management & Policy Division, SMD
Chuck Miller Management & Policy Division, SMD

Classification Overview:

The Explorer Program manager, James Watzin was introduced to the PMC board
members. Mr. Watzin presented a recommendation to change the classification of the
Small Explorer mission form Class C to a tailored Class D. He showed how changing the
classification would improve program implementation by defining the Principle
Investigator’s (PI) roll and responsibilities. A chart displaying the Explorer Program
office’s assessment was shown, in an effort to compare Class D to Classes A-C. This
same Self assessment chart showed categories that were pertinent for creating the tailored
D classification. Mr. Watzin also presented a historical perspective of the evolution of
key requirements, NMI 8010.1 and NPR8705.4 for Class C to Class D.

Recommended Organizational Roles and Responsibilities

e NASA under the guidance of the Explorer Program Office
Responsibility for the Explorer Office is to have moderate insight with limited over51ght
The office would conduct the administration under a streamline review process. NASA
would provide implementation plan approval at confirmation

e PI management
The PI is responsible for mission implementation approach and execution. Performance,
cost, schedule and risk management are a key responsibility of the PI. The PI will also
design guidelines, conduct peer reviews and ensure mission assurance via practices,

standards and accountability.

Risk and Benefits

Risks continue to be a single string implementation. The implementation of the tailored
Class D would streamline the review process. There was much discussion because of the
implication that less review would jeopardize the success of the mission. The Explorer’s

~ Program Office was concerned that missions would be over reviewed by Independent

review teams such as those placed on the AIM mission. It was thought peer reviews were
helpful. Another risk would be that NASA would have to rely on the provider design
standards and mission assurance.

Some benefits gained by a tailored Class D class are greater team empowerment,
improved cost performance and quicker development timeline. There is also an
opportunity to utilize alternate launch vehicles



Summary:

The meeting came to order at 1400 and ended at 1530 on June 8§, 2007. The Explorer
Program manager (Jim Watzin) presented a case for SMD to consider changing from
Class C to a tailored Class D. The recommendation from the Explorer’s Office to
reclassify the SMEX mission was thought that tailoring would emphasize good parts,
robust test program and acceptance of provider standard and processes. It was also felt
that minimum classification allows for trades. Mr. Watzin also committed to getting
supporting library documentation developed this summer, in time for the final AO release

EXECUTIVE SESSION

The consensus was that SMD should move to Change the classification of SMEX
mission to a tailored classification. Ken Ledbetter reminded the group that all missions
are Class A at the launch pad. Todd May added that, “we are accepting risk with this
decision and can’t forget that when we go to the launch pad”. Mr. Ledbetter agreed with
Mr. Watzin’s description of the classification creep in part due to failures on MPL, MCO,
Wire and Terriors. Gary Rawitscher commented that it is important to do due diligence
up front- the PI’s experience is important

Action Items:

1. The Explorer program manager and his team need to provide more
information concerning the execution of the proposed plan such as mission
review requirements and gain the appropriate concurrence of his
implementation plan to detail schedules which support the final AO release.
Provide an insight level matrix

2. The Deputy Program Associate Administrator for Programs, Science Mission
Directorate will provide a copy of an insight level matrix as a guide needed
for the SMEX planning.

Attendee contact information:

Dr. Alan Stern NASA/HQ  202-358-3889 alan.stern@nasa.gov
Mr. Todd May NASA/HQ  202-358-7206 todd.may@nasa.gov
Dr. Paul Hertz NASA/HQ  202-358-0986 paul.hertz@nasa.gov

Mr. Charles Gay NASA/HQ  202-358-2387 cgay@nasa.gov

Mr. Roy Maizel NASA/HQ  202-358-2630 roy.a.maizel@nasa.gov

Mr. Willis Jenkins  NASA/HQ  202-358-1285 willis.s.jenkins@nasa.gov

Ms. Hashima Hasan NASA/HQ  202-358-0692 hhasan@nasa.gov

Mr. Ken Ledbetter NASA/HQ  202-358-0486 kenneth.w.ledbetter@nasa.gov
Mr. Stan Wojnar NASA/HQ  202-358-5694 stan.wojnar@nasa.gov

Mr. Rick Howard NASA/HQ  202-358-0898 richard.j.howard@nasa.gov
Mr. Gary Rawitscher NASA/HQ  202-358-2509 grawitsc(@nasa.gov.




Mr. Joseph Dezio NASA/GSFC 301-286-8416 joseph.a.dezio@nasa.gov
Mr. James Watzin ~ NASA/GSFC 301-286-1169 james.g.watzin@nasa.gov
Mr. Chuck Miller NASA/HQ  202-358-0715 chuck.miller@nasa.gov
Mr. I.D. Kelley NASA/HQ  202-358-0197 jkelley@nasa.gov

Mr. G.S. Krishnan NASA/HQ  202-358-0955 g.s.krishnan@nasa.gov



SMEX Mission Classification
-2007 AO Recommendation —

-Jim Watzin-
-Explorer Program Manager-
- -GSFC-



Improving Program Implementation

Proper scaling of NASA design requireménts, oversight and approval, and
the basis for review is essential for Pl mode missions

Clear delineation of organizational roles and responsibilities allows
ownership to be properly established
Risk classification is key !

. Provides the basis, or foundation, upon which the entire mission
implementation is framed

. Defines the PI's freedom to _managé
. Defines the Program’s responsibility



SMEX Mission Classification
- Self Assessment -

1 Characterization

| ClasA

Priority (Criticality to .
|Agency Strategic Plan)
{land Acceptable Risk
Level

§H|gh prmnty very low
|(minimized) risk

|gh prmnty low nsk

5

gMedlum priarity, medlum
irisk

)

_il\/ery high

§|Hi'gh

[Medlum

|Complexity

[Very highto high

|High to medium

_;IMedmm to low
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(Primary Baseline
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%Medium, 2-5 years

H
|
i

|Short, <2 years

Wission L I

1Cc-st {lHigh §]High to medium %iMedium to low

ILaunch Constraints |Critical %|Med|um |Few ( ‘ewtn none
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JAlternative Research
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{|{Opportunities
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=
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afme or few alternatwm

Significant alternative ar re-
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§
i
i
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Achievement of Mlssmn
Success Criteria

%All practical measures are
‘taken to achieve minimum risk

to mission success. The
highest assurance standards

“|are used.

standards with only minor

Stringent assurance

compromises in applicatiun to
maintain a low risk to mission |8
i|success.

Medjurr1Sk of not achieving
piSsion success may he
acceptable. Reduced
gurance standards are

‘[Examples

" [HST, Cassini, JMO

MER, MRO Dnscnvery
paylaads IS5 Facility Class
Paylaads, Attached IS5
payloads

SIS O T Sl eaes”

lpermitted.

Medium or significan
not achieving mission succes
is permitted. Minimal

assurance standards are

(MIDE)I{, SMEX), IS8

|
complex subrack payloads

SPARTAN, GAS Can,
FLechnuIngy demonstratars,

imple ISS, express middeck
nd subrack payloads




"SMEX Mission Class Inflation

- a Historical Perspective of Key Requirements -

Class C

NMI 8010.1A (11/90 — 11/94)
(Attachment B)

Medium Priority, Med/High Risk

Single string and partially single

string design approaches are
commonplace

- Limited formal reviews & project
level reviews

Formal inspection system
including problem reporting

Class C

NPR 8705.4 (6/04 — 6/09)
(Appendix B) |

Medium Priority, Medium Risk

Single string and selectively
redundant design approaches
may be used

Full formal review program

Formal quality assurance
program ..... with tailored
surveillance




SMEX Mission Class Inflation
Current Class D More Akin to Old Class C

Old Class C

NMI 8010.1A (11/90 — 11/94)
- (Attachment B)_

Medium Priority, Med/High Risk

Single string and partially single
string design approaches are
-~ commonplace

Limited formal reviews & project
level reviews

Formal inspection system
including problem reporting

Current Class D

NPR 8705.4 (6/04 — 6/09)
(Appendix B)

Low Priority, High Risk

Single string and selectively

| redundant design approaches may

be used

Center level reviews .... May be
delegated to Project

Closed-loop problem reporting &

| corrective action. GIDEP, & NASA

Advisory process




SMEX “Tailored D Class”
Recommended Organizational Roles and
Responsibilities

NASA responsibility

— Program administration
— Moderate insight, Limited oversight
— Streamlined review process
— Implementation plan approval (at Confirmation)

« Reviewed for thoroughness, but Pl responsible for content choices
— No NASA verification except for flight safety

Pl responsibility

— Mission |mplementat|on (approach & execution)
— Performance/Cost/Schedule/Risk management
— Design guidelines
— Peer reviews
— Mission assurance

« Standards, practice, and accountability



SMEX “Tailored D Class’
Risk/Benefit Comparison

Risks

— Single string implementation

— Streamlined review process

— Provider design standards

— Provider mission assurance
Mitigations gained through Program tailoring
— Approved Implementation Plan at Confirmation
— Class C EEE parts | |

— Class B test program

Benefits

— Greater team empowerment

— Improved cost performance

— Quicker deVelopment timeline

— Opportunity to utilize ALVs



“Tailored D Classification” Could Counter
Declining Programmatic Relevance

» SMEX science buying power has been decreasing
— Increased conservatism

— Lengthen development schedules
» 2 step selection
* Increased review & oversight
» High launch costs

« Pl responsibility has been eroding
— Increased oversight
— Emphasis on NASA standards & processes
— NAGSA verification & surveillance



Recommendation

'+ Classify SMEX as Class D for upcoming AO
— Minimum classification allows for trades

— Tailoring to emphasize good parts robust test
program, and acceptance of provider standards
& processes (see attachment of Appendix B)

» Consider future use of Category 1 ALVs



Single Point
Failures

Appendix B

Critical 8PFs (for Level 1
requiraments) are not permitted

Critical BPFs (for Level 1
teguirements) may be permittad but

Critlca) SPFs (for Level 1
raquirements) may be

oftware and system,

tompllance and interface
compatibitity.

{SPFs) unlegs authorized by formal walver. [ara minimized and mitigated by use of |permitted but are
Waiver approval of critical SPFs high reliability parts and additional mitigated by use of high
requires justification based onrigk |testing. Essential spacecratt functions |relfability parts, additionsl
analysls and implemeéntation of and key Instruments are typlcallyfully  {testing, or by other
measutes to mitigate risk. tedundant. Other hardware has partial {means. Single string an
redundangy and/or provisions for solectively redundant
graceful degradation, design approaches may
| be ussd, | \(>/
Engineering Engineering model hardware for Engineering modsl hardware for new JEngineering model )‘ﬁnﬁsd angingering
Model, new or modifled daglgns. Separate |or significantly modified designs. hardware for new mode! and flight
Prototype, Flight, |protafype and flight mods! hardware. {Protoflight hardware (in tieu of designs. Protoflight &nare hardware,
and Spare Full set of asgembled and tested geparate protatype and flight madels) |hardware permitted (in
Hardware “flight spare® replacement units, excopt where extensive qualification  Jlieu of separate protolyp
testing Is anticipated. Spare (or and flight madals),
refurbiishable protolype) hardware as  |Limited flight spare
needed to avold major program hardware {for long lead
Impact - |Night units}. /
Qualification, Full farmal qualification and Fopmal qualification and acceplance Limited qualification Testing requirad only
Acceptance, atceptance tast programs and et programs and Integrated end-1ox_ |testing for new aspects of |for verification of
and integrated end-to-end testing atall  Jend testing at all hardware levels. May\]the design plus full safety compliance
Protoflight Test  {hardware and software levels, use a combination of yualification and Jacceptance tast program. Jand Interface
Program protofiight hardware. Qualified Testing required for compatibliity,
softwars simulators used to verfy verification of safely Acceptance test

program for critical
pabrmance
parameters.




Appendix B ‘

EEE Parts

*http: #

nepp .nasa .gov/
index_nasa .cfm/
641

MABA Parts Selection List (MPSLY*
Level 1, Level 1 equivalent Source
Control Drawings (SCDs}, andfar
requirements per Center Parts
Management Flan.

Class Arequirements or MPSL Level
2, Level 2 equivalent SCDs, and/or
requirements per Center Parts
Management Plan.

pﬁa/ss A ClassBorWN
Level 3, Level 3
equivalent SCDs, andfor
requirements per Center

WQBW

Class A, Class B, or
Class C
requirements. andfar
requirements per
Center Parts

Managemaent Plan.

Reviews

Full formal review program.Either
IPAD external independent reviews
or independent reviews managed at
the Center level with Enterprise
Office participation. Include formal
inspections of software
requirements, design, verification
documents, and code.

Full formal review program.Either IPAD
external independent reviews or
independent reviews managed at the
Center leve! with Enterprise Office
participation. include formal
inspections of software requirements,
design, verification documents, and
peer reviews of code.

Full farmal review
program. Independent
reviews managed at
Center level with
Enterprise Office
paricipation. Include
formal inspections af
software reguirements,
neer reviews of design
and code.

Cefiter level reviews
ith participation of
all applicable

directorates. May be
delegated ta Projects.
Peer reviews of
software

quirements and

Safety* NPD
8700.1

Per all applicable NASA safety
standards.

Same as Class A

Same as Class A.

Bame as CIa@

Materials

Verify heritage of previously used
materials and gualify all new ar
changed materials and
applicationsfcanfigurations. Use

.|saurce controis an procured

materials and acceptance test each
Iottbateh.

Use previausly testedflown materials
or gualify new materiais and
applicationsfconfigurations.
Acceptance test each [ot of procured
materials.

Use previously
testedflawn materials or
characterize new
materials. Acceptance
test sample lots of
procured materials.

Reelirements a
ased an applicabl
safely standards.
Materials should he
assessed for

nlicatior and life
limt

Mishap
Inwvestigation
Board
Requirements
*NPR'

8621.1

Initiated and conducted per MPR
B621.1.

Initiated and conducted per NPR
AB21.1.

Initiated and conducted
per MPR 8621.1.

Wd
anducted per NPR

B8621.1.

N/




Appendix B

Reliability *NPD
8720.1

Failure-made and effects
analysisicritical items list
{FMEAICIL), warst-case
performance, and pars electrical
stresg analysis far all parts and
circuits. Mechanical reliability,
human, and other reliahility analysis
where aparopariate.

FMEASCIL at black bax {or circuit block
diagram) level as & minimum. Worst-
tase performance and parts electrical
stress analysis for all parts and
circuits,

?Eﬁ(dCIL stope
etermined at the projec

level. Analysis of
interfaces. Parts elactrical
stress analysis for all

Analysis
requirements based
on applicable safety
gguirements.
nalysis ofinterface.

Reliability *NPD
8720.1

Failure mode and effects
analysisfcritical items list
(FMEAICIL), worst-case
performance, and parts electrical
stress analysis far all parts and
circuits. Mechanical reliability,
human, and other reliahility analysis
where appropriate.

FMEASCIL at hlack hox {or circuit bipck
diagram) level as a minimum. Warst-
case performance and parts electrical
stress analysis for all parts and
circuits.

pars and circuits.
?azﬁcu_ 5COQE -
etermined at the projec
level. Analysls of
interfaces. Parts electrical
stress analysis far all

Tﬁm/

Analysis
requirements hased
nn applicable safety
equirements.
nalysis of interface.

Fault Tree
Analysis

Bystem level qualitative fault tree
analysis.

Same as Class A.

Same as Class A.

/F/aulttree analysis
required far safety
egitical functions.

Probabilistic
Risk
Assessment
‘NPR 8705.xx

Full Scope, addressing all 7

applicable end. states per NPR
B705.0¢

Limited Scope, focusing on mission-
related end-states of specific decisian
making interest per NPR B705.50¢.

Sifnplified, identiying
major mission risk
cantributars.Other

iscretionary
applications.

|zatelyonty-otter

discretionary
applications.

el

Kaintainability’
*NPD 8720.1

As required by NPD 87201

Application of NPD B720.1 determined
by program. (Typically ground
elements anly.)

Maintainability considered
during design if
applicahle.

Requirements base
onh applicakle safety

Bt{ndards.




Appendix B

CQurality
Assurance
*NPD 8730.3
*NPR. 8735.2
*NPD 1280.1
{NPR 8735.1R)

|Formal guality assurance program

including closed-loap proklem
reparting and corrective actian,
canfiguration management,
nerfarmance trending, and stringent
surveillance. GIDEP failure
experience data and NASA Advisory
process.

Formal quality assurance pragram
including clnsed-loop problem
reporting and corrective actian,
configuration management,
performance trending, maderate
sunveillance. GIDEF failure experience
data and NASA Advisary process.

Formal guality assurance
program including
closed-loop problem
reparting and corrective
action, configuration
management, tailored
surveillance. GIDEP
failure experience data
and NASA Advisory
process.

Clpged-loop prabiem
rgporting and
arrective action,
configuration
management, GIDEP
failure experience
data and NASA
dvisory pracess.

Software
*NPD 8730.4

Formal project software assurance
program. independent Verification
and Validation {IV&V) as determined
by AA OSMA. -

Formal project saftware assurance
program. V&Y as determined hy AA
OSMA.

Farmal project snfiware
assurance program. V&Y
as determined by AA
OSMA.

;ﬁal project

software assurance
insight. V&V as

etermined by AA
A,

Risk
Management
*NPR 7120.5

Risk Management Prograrm. Risk
reporting to GPMC.

|Bame as Class A.

Same as Class A.

lZame as Class A,

Telemetry
Coverage

During all mission critical events ta
assure data is avallable for critical

‘|anamaly investigations to prevent

future recutrence.

Same as Class A.

Same as Class A,

éame as Class A




